SENSORY ADVANTAGES OF FEAR 3
An important predictor of survival is the ability to detect threat. However, given the 50 capacity limits of our sensory systems, not all visual inputs give rise to a conscious percept -51 many stimuli within our field of view go undetected in the competition for neural resources 52 (Dehaene & Changeux, 2011) . How does a limited-capacity system selectively process those 53 inputs of most significance for survival? A widely held view is that humans have a 54 specialised, subcortical visual pathway that expedites the processing of threatening stimuli 55 (Ohman, 2005 ). An important component of this proposal is that this pathway is thought to 56 operate independently of conscious awareness (Tamietto & de Gelder, 2010) . In the context 57 of survival, it would be advantageous if threats in the environment could influence behaviour 58 before, or without, an observer's awareness of them. 59 Evidence that threat can be processes preconsiously, or without awareness, comes 60 from paradigms in which visual input is dissociated from awareness (Kim & Blake, 2005) . In efficacy (Guilford & Dawkins, 1991) . The former relates to the "message" of the signal, 79 whereas the latter relates to the efficient transmission of the signal in relation to the sensory 80 biases of an observer. It is often assumed that fearful faces are prioritised in the competition 81 for awareness due to their content, since they signal important information about potential 82 threats (Sylvers et al., 2011; Yang et al., 2007) . However, fearful faces may also be 83 prioritised due to their efficacy; fast detection could be mediated by purely low-level factors, 84 such as the high contrast physical signal emanating from the eye region -i.e. the increased 85 exposure of the iris and scleral field (Lee, Susskind, & Anderson, 2013 258
Results
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The percentage of CFS trials in which face stimuli became visible is shown in figure   260 2c. Visibility was modulated by expression (F(3, 63) = 5.33, p = .002) with fear faces visible 261 most often, followed by happy, neutral, then angry faces. It is notable that angry faces were 262 detected least often, as this conflicts with the notion that threat is selectively prioritised. Detectability is unlikely to be the only factor that has shaped the fear expression. 
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We observed a robust "face advantage" in both experiments. Normal faces were better 450 detected than control faces, despite being equivalent in effective contrast. This suggests that 451 the visual system is sensitive to stimuli that are specifically face-like, and this sensitivity is 452 not yoked to awareness of the stimuli. It has been found in bCFS studies that stimulus 453 inversion has a detrimental effect on the detection of human faces but no effect on detection 454 of chimpanzee faces . This suggests that pre-conscious visual processes 455 selectively promote stimuli that resemble conspecific faces to conscious perception, 456 presumably because of their social relevance. However, our data suggest that this sensitivity 457 does not extend to facial emotion; emotional expression had no effect on stimulus detection stimuli (Tamietto & de Gelder, 2010) . Importantly, human contrast sensitivity is greater for 511 low spatial frequencies, meaning that they are weighted more heavily in our effective contrast 512 calculations. Thus, our data also suggest that low spatial frequencies are important, but that 513 this relates to the distribution of contrast at these spatial scales, rather than the evaluation of 514 the content at these scales. 515 In summary, our data suggest that, through evolutionary or learned adaptations, 516 fearful faces are optimised to stimulate human sensory biases. This mechanism may provide 517 a parsimonious explanation of the "fear advantage" in the competition for awareness that 518 negates the need to invoke preconscious processes sensitive to threat. 
